A relatively strong blood-brain barrier to sulfamethazine was observed in pregnant rats at two stages of gestation as well as in their non-pregnant counterparts. Passage of sulfamethazine from blood to brain was found to be slow and difficult. Carbadox, a non-antibiotic synthetic growth promotant, did not appear to influence this blood-brain barrier to sulfamethazine in any significant way. Sulfamethazine concentrations in the blood and brains of rats which were fed the carbadox-medicated diet did not differ "significantly from those in the blood and brains of rats which did not receive it.
synthetic growth promotant for animals, has been extensively used in many countries of the world. It is also widely used for the prevention and treatment of some of the animal diseases. Carbadox is effective against a wide variety of both gram-positive and gram-negative bacteria. The spectrum activity of carbadox along with its efficacy in systemic use for the control of artificially induced infections in laboratory animals have been described by English and Lynch (1971) .
The present paper reports of the effect of carbadox on the passage of sulfamethazine through the blood-brain barrier of rat. This study was undertaken primarily to find out a probable basis on which to consider the effect on the sulfamethazine therapy by the carbadox in premedicated farm animals.
Materials and Methods
Carbadox was supplied by the Czechoslovak National Chemical Industries, Lachema, Brno. Sulfamethazine was a product of Czechoslovak National Enterprise, Spofa. Wistar rats were obtained from the experimental animal fattn of the Slovak Academy of Sciences, Dobra Voda.
Pregnant rats were divided into two groups. One group was fed the Larsen diet (standard feed mixture for rat) mixed with carbadox powder at the rate of 50 mg/kg Larsen. The second group of rats was fed only the Larsen diet. On the 10th day and on the 20th day of pregnancy each of these two groups was again divided into 3 sub-groups (each sub-group containing at least 5 pregnant rats) and were injected i. m. a freshly prepared 10% sodium-sulfamethazine solution at the dose of 0.3 g/kg body mass. The rats were decapitated at intervals of 60, 120 and 240 minutes from drug administration, one sub-group being decapitated at each of the three time periods. Samples of blood and brain from each animal were collected at each time period. Simultaneous identical experiments (as control against pregnant rats) with adult non-pregnant female rats were carried out on each occasion following identical procedures.
Sulfamethazine concentration of each sample was detettnined according to the method of Bratton and Marshall (1939) , modified by Wagner (1950) . The mean, S. E. and the level of confidence were calculated according to Czechoslovak Pharmacopoea (Ph Bs-3, 1970) . Mean sulfamethazine levels are expressed as mg/100 mi.
Results
Rats which received car bad ox medicated diet:
Sulfamethazine level in the blood of pregnant rats, on the day 10 of gestation, was found to be 17.27 ± 0.35 mg/l00 ml after 60 minutes of drug administration. The corresponding brain level was 5.71 ± 0.45 mgjl00 ml and this amounted to about 33 % of the blood level. Both blood and brain levels rose to peak after in Graph 1.
Sulfamethazine levels in blood and brains of pregnant rats, on the 20th day of gestation, were 23.44 ± 0.45 mg/lOO ml and 7.35 ± 0.35 mg/lOO ml respectively after 60 minutes of drug administration. The brain level mounted to about 31 % of the blood level. Both levels reached their peak after 120 minutes. The peak blood level was 31.51 ± 0.55 mg/lOO ml and the peak brain level was 11.11 ± ± 0.45 mg/IOO ml which amounted to about 35 % of the blood level. Both blood and brain level dropped after 240 minutes. The blood level dropped to 25.20 ± ± 0.55 mg/lOO ml while the brain level dropped to 8.30 ± 055 mg/lOO ml amounting to about 32 % of the blood level. Data of non-pregnant female rats were found to be approximately similar. Blood and brain levels of both pregnant and non-pregnant animals are shown in Graph 2.
Rats which did not receive carbadox medicated diet:
In pregnant rats on the 10th day of pregnancy, the blood level was 17.24 ± 0.50 mg/lOO ml after 60 minutes. The corresponding brain level at that time period was 5.15 ± 0.45 mgj100ml amounting to about 30% of the blood level. As in previous cases, both blood and brain levels rose to their peak after 120 minutes of drug administration. The peak brain level of 8.25 ± 0.55 mg/ /100 ml was about 36 % of the corresponding peak blood level of 22.75 ± 0.55 mg/100 ml. After 240 minutes, the blood level dropped to 15.80 ± 0.55 mg/100 ml while the brain level dropped . to 5.15 ± 0.55 mg/100 ml and this amounted to about 32 % of the corresponding blood level. Similar results were found in non-pregnant rats. Results are shown in Graph 3.
Blood and brain levels of pregnant rats, on the day 20 of gestation, were 23.78 ± 1.06 mg/ /100 ml and 8.05 ± 0.78 mg/ /100ml respectively after 60 minutes of drug administration. 
Discussion
The present investigation was carried out within the s<:ope of the study.of the effect of .Plrbadox on the placental transferor sulfamethazine at two stages of gestation in rat. Our present data have demonstrated the existence of significant blood-brain barrier to sulfamethazine in adult rats, both pregnant and non-pregnant. Sulfamethazine concentrations in the brains were always found to be significantly lower than those in the blood. Similar findings were observed in both groups of rats irrespective of the fact that one group of rats was fed carbadox-medicated diet while the other group did not receive this diet. Sulfamethazine levels in the blood and brains of rats which received carbadox-medicated food did not differ significantly from those in the blood and brains of rats which did not receive carbadox in their food. In all cases, sulfamethazine appeared to pass from blood to brain with difficulty. The passage was found to be slow and· restricted indicating the presence of a relatively strong blood-brain barrier to sulfamethazine in adult rats. Carbadox did not appear to influence this barrier to sulfamethazine in rat in any significant way.
It is known that permeation of membranes by drugs is facilitated by lipid solubility of the nonionized molecules (Scholtan 1961 ). Yet various sulfonamides show a relatively wide dispersion within this general trend which suggest that the described relationship is influenced by a number of factors not sufficiently known (Struller 1968) .
The present findings as regards the passage of sulfamethazine fr9m blood to brain are in conformity with our previous findings (Siddique and Simunek 1977) as well as with other reports. Distribution of sulfonamides from blood to brain is the lowest in comparison to other tissues of the body (Schipper 1964; Staib 1967 ). According to Ariens et a1. (1964) , sulfamethazine is one of those sulfonamides which do not easily penetrate the blood-brain barrier. Goldsworthy et aI. (1954) found no correlation between the lipid solubility of sulfonamides and their permeability through the blood-brain barrier.
The disparity between the rapid rate of blood flow to the central nervous system, and the slow entry of many substances, provides the most convincing evidence of unusual permeability properties in these tissues (Sherman 1970) .
Our present findings indicate that carbadox has practically no effect on the therapeutic use of sulfamethazine in animals.
Vliv carbadoxu na prostup sulfadimidinu hematoencefalickou barierou V pokusech bylazjistena pomerne mala propustnost hematoencefalicke bariery pro sulfadimidin u krys ve dvou stadiich brezosti i u krys kontrolnich -ne-. brezich. Ukazalo se, ze prostup sulfadimidinu z krve do mozku je pomalY.
Carbadox -neantibioticky stimulator rustu, nevykazal nijaky ryznamny vliv na funkci hematoencefalieke bariery ci prUniku sulfadimidinu. Koncentrace sulfadimidinu v krvi a mozku krys, kteryro bylo podavano krmivo medikovane carbadoxem, se nelisily vyznamne od koncentraci v krvi a mozku krys, kteryro carbadox podavan nebyl. 
